ait of tunable microwave 
roughout the last decade, 
>f the activities in the 
;nt status of the field. In 
te NASA Glenn Research 
rj.xTiGs ferroelectric thin 
si investigated in order to 
devices. Some of these 
-vhile others are related to 

■sei 





m 

o 

mmm 


Jm 

0 

o 

c 

0 

.2 

0 

O 

13 

o 

isw 

s ” 

cu 

Q. 

IS 

a 

t: 

< 

— 

m 

IS 

c 

£ 

o 

JC 

13 

| 

Q 

*$»» 

C 

O 

3 

£ 

E 

,2 

13 

E 

o 

N 

BUS 

o 

£ 

CJ 


Q. 


o 




ommunications Technology Division 

enn Research Center at Lewis Field 




Outline 


CO 

o 

m 


CO 

8 iZ 



c 

o 

^HKB 

o 


o 

o 

£ 

CIS 

W |r 

CO 

mm 

CD 


JJJ 

unv 

o 

o 

ZmI 

O 

In 

a 

Uj 

w' y 

C 

CD 

X 

CP 

o 

ii 

mmm 

uj 

oc 

o 

A 

A 

A 





O' 

o 

o 

c 

JZ! 


*U 

CD 

E 

M 





cz 

o 


o 

C 

Z 3 


o 

C 8 

CD 

m 

m 



tz 

c 

m 


o 









Examples of Thin Film Ferroelectrics 

Investiaated 

™ SR ™ ® *®w8 TiJjoppr 7 pgjfw 



Fabrication Techniques 




itffffffftfL. ® B8B8BB8E 

O CD 








Tunable Components 

riesonaiors 










Tunable Components 

F S I 

1 1 1,1^1 Si 
























Glenn Research Center at Lewis Field 


mi 




W&i- 






m 








Shifter in Reflection M 








Ferroelectric-based Phase 




















X-ray Diffraction Analysis 






















jc QJ 

*«** “rri “3 

•bkm, nw 

^ "3 

C5 C 

Q. «G 

c 3 e& 

o o 

S k o 
ffi 05 | 

© P E 

2 fea> m . 

« « S 



Communications Technology 


ins for tunable 



enn Research Center at Lewis Fie 












Glenn Research Center at Lewis Fie 






























Pure BST50 and BST:MgO thin films for Phase shifter applications 

















Strontium 

























enn Research Center at Lewi 



o 







o 

*c 



■D 

cd 



E 

o 



o 

cd 

CL 


CO 




A A 




“O 

mmm 

Q 

§Z 


)0 

CQ 

c 

o 

■~ fl — * 

£0 

.9 




t&mS 

cs 


£ 


O 



0 


IT* 

1.JL . 


C 


c 


© 


o 




